Between 3 and 18 May, 2008, the status and distribution of breeding birds in Küçük Menderes Delta on the coast of the Aegean Sea in western Turkey was investigated. The 49 km 2 large study area was divided into 49 1 × 1 km UTM squares. In all squares, 2−3 point counts, i.e. a total of 139 counts, were conducted. From a total of 54 bird species for which breeding evidence was obtained, 19 species (35%) were classified as possible breeding and 23 (43%) as probably breeding birds, while for 12 species (22%) breeding was confirmed. The current distribution of all breeding species is presented in maps. Crested Lark Galerida cristata, Cetti's Warbler Cettia cetti, House Sparrow Passer domesticus and Olivaceous Warbler Hippolais pallida were found in > 50% of all squares. More than 10 breeding species were found in squares containing different aquatic and seasonally flooded habitats along the shore-line of the Aegean Sea and in the surroundings of brackish and freshwater lakes, while in many squares, which contain large portions of agriculturally used land and salt mud-flats, less than 10 breeding species were recorded. Low numbers of breeding waterbirds in the Delta are attributed to the burning of reedbeds during the nesting season and human disturbances, like recreation activities and illegal bird shooting.
Introduction
According to its high species diversity, extensive food chains and significance for water resources, pristine wetland habitats, untouched by humans, constitute some of the planet's most precious ecosystems. By considering its extraordinary biodiversity, Mitsch & Gosselink (2007) have called them "ecological supermarkets", which are protected under international conventions, national laws and local regulations for water and habitat management. The numerous wetlands in the Turkish Mediterranean region, like marshlands, lakes, rivers, floodplains, estuaries and other natural and anthropogenic wetland habitats, harbour significant components of the country's biodiversity (Karadeniz et al. 2009) .
Besides other coastal wetlands in Turkey, which meet BirdLife International's criteria for the designation of Important Bird Areas (IBAs), the numbers of two bird species surpass the threshold of the IBA criteria in the Küçük Menderes River: Pygmy Cormorant Phalacrocorax pygmaeus (wintering population 35−160 birds) and Spur-winged Plover Vanellus spinosus (10−13 breeding pairs) (Kiliç & Eken 2004 ). According to Eken et al. (2006) , the Delta further fulfills the criteria as a Key Biodiversity Area (KBA) for both species, criterion 2 of the Ramsar Convention (BirdLife International 2001) and, additionally, harbours a small wintering population of globally threatened Dalmatian Pelicans Pelecanus crispus (Akarsu & Balkız 2010) . Although the Government of Turkey has recently designated the Küçük Menderes Delta a Wildlife Development Area (SIT) and in spite of the fact that the area has been legally protected since 1991, the Delta's wetland habitats and its wildlife keep deteriorating (Eken et al. 2006) .
Previous ornithological studies have been largely restricted to a few locations or to some aspects of the Delta's birdlife (Suseven et al. 2006 , Onmuş 2007 , KusBank 2010 . In particular, Sıkı (1997) has reported qualitative information on the bird fauna of the Akgöl and Barutcu region in the Küçük Menderes Delta, but has not included the data on spatial distribution. Therefore, the main goal of the present study has been to investigate the current distribution and relative abundances of the breeding birds within the protection areas in the Küçük Menderes Delta and its surroundings. By applying currently widely used atlas techniques in different parts of the world (e.g. Eagles 1990 , Gregory et al. 1996 , Donald & Fuller 1998 and Turkey (Per et al. 2002 , Onmuş et al. 2009 ), we wish to stimulate science based conservation planning and help with the development of adequate management strategies in the area. We further intended to provide baseline information for the comparison of current and future distribution patterns and the relative abundances of breeding birds in the Delta.
Study area and methods

Study area
The study area is situated in the Küçük Menderes River Delta in the district of Selçuk (province İzmir), on the Aegean coast in western Turkey (Figure 1 ). 4,440 ha of the Delta's alluvial lowlands have been designated as IBA TR018 Küçük Menderes Delta by BirdLife International and 1,500 and 1,000 ha of that area is covered by Permanent Wildlife Reserve and Wildlife Development Area (SIT), respectively (Heath & Evans 2000 , BirdLife International 2011 . With a long-term average temperature of 16.7 °C and a total annual rainfall of 570 mm, the Delta is characterized by a Mediterranean climate (Somay et al. 2008) .
Our 4,296 ha large study area corresponds well to the designated IBA along the Küçük Menderes River. The most characteristic habitat types of the area include agricultural lands, salty mud-flats, maquis, wet grasslands, sand dunes, reedbeds, open water surface of the river and its tributaries, lagoons, brackish and freshwater lakes as well as human settlements (Table  1) . The prevailing plant species of the seasonally flooded salt mud-flats are tamarisk Tamarix sp. and Common Glasswort Salicornia europaea, while along the shores of inland lakes and lagoons bulrush Typha sp. and on sand dunes along the coast-line Sea Daffodil Pancratium maritimum, a Mediterranean endemic, are growing. A map, which shows the main habitat types of the study area, is given in Figure 1 .
During the last 80 years, large areas of the alluvial lowlands have been transformed into agricultural lands (Bolca et al. 2005) . Recently, mainly cotton and different fruits, like peach, apricot and cherry, have been grown in the Delta. Most of the surrounding higher ground is covered with olive groves.
Methods
For collecting and later presentation of bird data, the study area has been divided into 49 1 × 1 km wide squares (UTM grid). Field work was conducted between 3 and 18 May 2008. Up to three standardized point counts (duration 10 min) were conducted per UTM square. With a minimum distance of 250 m between survey points as far as possible within squares survey points were located along the boundaries between main habitat types (Bibby et al. 1998) . For all point counts, UTM coordinates, time of day, habitat type(s), human disturbances and all birds that were seen or heard were noted separately. In all 139 point counts, i.e. a mean of 2.8 counts per UTM square, were performed throughout the study area. Point counting was conducted during day time hours between early morning and dusk with survey belts standardized to 100 m around points. In addition to the data of point counts, observations outside 100 m survey belts and other occasional observations of birds were recorded on separate record sheets. Standard EBCC breeding codes were used for classifying the breeding status (Hagemeijer & Blair 1997) and together with all field data stored in a computer database. On the basis of this database, distribution maps for all bird species with breeding evidence have been prepared. The highest breeding code per species and 1 × 1 km UTM square − possible, probably or confirmed breeding categories − was assigned as the overall breeding evidence for the given square and used for the preparation of the distribution maps. For calculating the total number of species and species diversity, the Geographical Information System (GIS) was used by superposing the GIS-layers for all bird species recorded per UTM square.
Results and discussion
During the study period in May 2008, breeding evidence for a total of 54 bird species was gathered in the Küçük Menderes Delta (Table 2, Appendix 1). Of these, 19 species (35%) were classified as possible breeding and 23 (43%) as probably breeding birds, while for 12 species (22%) breeding was actually confirmed. The total number of species per UTM square varied between one and 24 species (Figure 2) . In general, in squares containing two or more habitat types more breeding birds were noted than in uniform squares, covered by only one of the main habitat types shown in Table 1 . The square, which harbours the highest number of species, is located close to the shore-line of the Aegean Sea, includes outflow of the main river to the sea and encompasses sand flats, sand dunes, open water surfaces, salt marshes and pastures. Here a number of waterbirds, waders and different grassland birds were found. Some squares containing larger numbers of breeding birds (≥ 10 species) are located around Gebekirse and Çakal Lakes as well as around some temporary water beds (Figure 2 ). Although we have found very little breeding evidence for waterbirds, the high species diversity illustrates the significance of both inland lakes for conservation.
Many squares that contain large areas of salt pastures and agricultural lands harbour lower numbers of species (< 10) per square (Figure 2 ). In squares covered by ≥ 80% of its area with agriculturally used land and salt mud-flats, total numbers of 2−20 species (mean ± SD = 9.1 ± 4.4, n = 15) and 4−24 breeding bird species (mean ± SD = 10.3 ± 8.2, n = 6) were recorded, respectively. The rather wide range of bird species diversity in squares of both main habitat types apparently derives from the presence of landscape elements, like strips of unused land along ditches, bushes and solitary trees. In agriculturally used land, Crested Lark Galerida cristata, House Sparrow Passer domesticus and Common Magpie Pica pica are the most frequently noted species, while in squares that encompass large portions of salt pastures, Cetti's Warbler Cettia cetti and Corn Bunting Miliaria calandra were found most frequently (Appendix 1).
We measured the relative abundance of all breeding species in the study area by calculating the distribution frequency, i.e. the proportion of positive squares per species. According to the data shown in Table  2 , with a proportion of > 50% of positive squares, Crested Lark, Cetti's Warbler, House Sparrow and Olivaceous Warbler Hippolais pallida are the most widely distributed species in the area. Additionally, some passerines which are associated with riverine and marshland habitats, like Penduline Tit Remiz pendulinus and Reed Warbler Acrocephalus scirpaceus, are relatively abundant in the Delta. In contrast, most non-passerine waterbirds were found in very low frequencies (< 10%). Beside the White Stork Ciconia ciconia, which nests with at least seven breeding pairs in the Delta, Ruddy Shelduck Tadorna ferruginea, Common Moorhen Gallinula chloropus and Blackwinged Stilt Himantopus himantopus are the most widely distributed waterbirds (distribution frequencies 10−12%).
Although Kiliç & Eken (2004) give an estimate of 10−13 breeding pairs of Spur-winged Plover present there, we observed only two solitary pairs in widely separated UTM squares. Spur-winged Plover is the only breeding species for which the Küçük Menderes Delta qualifies as IBA. Moreover, the species national and European conservation status was given as Vulnerable, based on apparently decreasing population trend (BirdLife International 2004 , Kırwan et al. 2008 and should be treated as one of the priority species of our area. In similar study conducted by Onmuş et al. (2009) in 7 times larger Gediz Delta, the nearest another delta to our study area, located ca. 80 km to the north along the Aegean coast, Spur-winged Plover was found breeding in as many as 23 1 × 1 UTM squares. However, the authors mention Spur-winged Plover as one of the species mostly affected by ongoing habitat loss in that area as well.
In particular, the numbers of colonial nesting waterbirds appear to be very low in the area. Although we saw territorial and breeding displays of small groups of Black Chlidonias niger and White-winged Black Terns C. leucopterus during the bird surveys, both sites were deserted till the end of our study in late May owing to various tourist activities and the drying out of the prospective nesting sites on small islets. Similarly, we found no breeding evidence for Yellow-legged Gulls Larus michahellis, although the species was present in good numbers throughout the study period. We suppose that due to extensive human activities and illegal bird shooting the species is currently unable to nest in the area. According to our experiences, irregularly fluctuating water levels and extensive human disturbances through agricultural activities, tourism and hunting are the main reasons for the low number of breeding waterbirds in the Delta. In the Wildlife Development Area surrounding Lake Gebekirse as well as around Lake Akgöl, reedbeds were illegally burnt down during the study period, which is presumably the reason for the lack of any breeding evidence for waterbirds on both inland lakes. In addition, inadequately managed waste waters from residential areas and industrial facilities are main sources of pollution in the Küçük Menderes Delta. The absence and the evidence of substantial decline of waterbird species like Spur-winged Plover in particular demonstrate the urgent need to implement appropriate conservation action plans in the Küçük Menderes Delta. 
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